ae 

he a ! 

= 
Ne mi 


ah usie fat F srama sik 
aaa & of srr wm aaa ofan 
al Ad @1 seaaa at at AON AMT oe @ Fa 
feeret seaaa h feu yeqd saat F Sosa 
@ an st & aa sate fade at ava 
fanfad ata 21 ae aa fas ea a ae a F 
wa 3k We ee we Hh ea Te at sae 
Sra aad BU “facnragare” UH HS TeTATI 
sq faofas 4 um aaa ar aqua Ged a 
Was Ter SI sat ar acta AF set we fear 
@1 aes ae wfafas amity wast favafferoa 
Hh Up aarp oat H a F wa Ay at we 
at, sa me 9 8 12 aH & fata & ae st 
frat at Wed 21 Weta was aq an 
sire wee (ats aA) a ea—qerat” 
HF arqaftrra sin faara ar asd weer wtaa 
wert 9 (asa) # fear war z, sin fi Hat 10 
(Sar) AR met 12 Ciafasa) F sk Tea 4 
aX Saat SMa Ht Ez 


we fara amt A meat gi ys faerrarct 
safest Sretert (1973) & seen safta fru 
UM aS F We IRIN Ue sid te : “sHafasr 
Hoag am fest tt ate a ae at set eo aa 
aH fe saat fara at tert A aa we 
wal” Ht mar ah ved fer o at faaraae at 
wert at Hara — tahte zat — WwW STAT Waa 
aa ye fear Har F es sat A ast wee BT 
asta fast at ae frac @ fe aa a am 
wal Upset waa Sd @, J sgat at wacHa 
RC Tat Red h Taye set Tau F 


atefor aod, sitet 2014 


14 FAM Alaa aa a facoterat ESS? 


fodk okn dscfr ,d foopuked nfvVd kk 


afd ad @1 1858 4 aed sida sk ache 
TOT WS Et Aw BT A ter fear var Aafia 
Taq a fart at soar arrare set 21 Hat FA 
wat & eh faenffat 4 cara defers staaronett 
al TSS Aka EU AT Ten fH saa ee feet wet 
arate afta 4 a seve eT at set-3tet 
TAROT Ht UHtHd AL Ah | 


amt dem & che Awe stare sth AEs, 
aaa? & fara 8 aad tt ae ae 
afafatrar AR era ott fare foow ferret ara Garrat 
at at Spata Fel ahi Wet a um afafate ar vite 
OT “ST AMA Gt USMS: WI a at 
ret sk aise” | ae waft jae aah 
arean o fare ot ore ot fem FO aM aet 
fart gfraret stammonatt at watpa sect off, 
Vers BHT GS AferqIet TeIT Ww a sat H 
agora ae faeniat at ufteeoat asd eq, 
USMS Ad BU, Wferqer Tey ar Wer aed 
BU, Jah SM HW adit faved et sik Wed 
Ist TW WR wRacet F waco at a 
Ol Stat Wt ae S ator HA BU UH farsa 
Wsae Ht six o sit ati faenfiat at sa ware 
al Wet A saat Tara a at fee ot fred 
dt ff “aa ama or fara ant & ge?” sa 
HM Hh USS BH WA Ma Hrexar Ht AH 
fara & sfrers at oat wea Te at dive 
aa gafeat & Aras a sida H saa sik afaca 
a ot star uae Hara Tar ar” feearea at afar 
an feast & faara ot ona A sme aeorat af 
art & feu se ors, wea sin sida at 


ara & set we F1 


Vite sae at uftaeat at ar 
al sipat : dfeart ak Ferert 
ater at a at A ater Tar ati sa we Perera 
at Rete e ead fea oa ftw 
Sra ain aaete come ot feral start a 
aa wT fear ST Sha A/Feor HT BHA AT 
facnfiat + 4-5 wes wat F aA feral 
qee fees F amt ath amet H cant ar Wen 
ak Jot Hea wat a1 Fe Toa We at ARTA, 
it sik wet Ht wag, ae H sree anle ze 
ast & get ot ot at at saa qe wH ga 
Sram (arefeitsrre get, Fort) fear war at 
fat apt sik anacoifa & dra goa ad 
SU sam fed wl We Ta wl FoR a 
ara frerart siaasicat sr, feat vtafire 
aye at Mer vost at at ae, Ger 
Surat TH arena stat H sac feat at aay 
& feu fear stat 21 attnst at sq wT F at ae 
wera + ya se fart S wait ar faenftat ar 
Gast a staan fear! sah feu a4 et am. a. 
(2008) % UH see (6) H Ace SH 


URE Wear 

afeat ak farra—gea a fat saat sitet aar 
ama & att mh fied aed sul feenffar F art 
— afitcort sk fruit Gag: G sn ch 
aay & frefert), AAat (H w& aeaN a frefera) 
TM Sth Tet Tas (A) w& aa H fied sae at 
He TH Te Ta SS st wH an vasa F seas 
a fea we ol Offa aa Sao wat AE 
wae & aet cater aml faenet sa aa Ht Sat HS 
gfa—a oo fe sa ae & feat wae sao oT 
Gad ¢1 sae ae at Te at fe 4 aa Sam at 
Ad CMU WW WaT Hl UH Cat aR a wT 
do UH We wes af cee at foe Fe 


ar ude fear at aa | 


qa feat aT saat SA H ad, FA sega 
frat fe faeret st ct amecosnftat a faa cear 
cae at fara fan aoe far war @1 gafou 
AA gece ee fa fou sik Seat sista fear 
af sat Sanit ar AS sey et GH far 1 sin 
2 4 sah serewr few Te eI 


at Wel faenfiat a saree ayet Tt wn F 


Common 
Ancestor (A) 


G Cc H 
G Cc 
~~ N/ 
A A 
fp= 4 fp= 5 


are URacraTt Wet of ft 3, 4 ak 5 faenftat 
(VS, TS SIR NK) &t Sedferat & few aT Ss 


sit Faorat et FO : 


Wet Gq tchal 
@ aR F Eq SUK HK Thal 2? 
Sq denen weet & ae faerdt afafaer 
me om fee Ft act tect F wean 
at fen adi sam seria wee droite 
Gat tenkat F gt at we OT ye Het 
aer wise) & fou sat at aifea at goa 
& aan & oReoet, frenrat ak sh oer 
qast & sta & feat at gear at we feenfetat at 
foot went dat m fou vata m ak A daira 
ain anfesit seq STeeT HIE TU Fy si Wha 
US HA HUES Bal VSI Hl Her AM sa 
a OH Far ae erat wee Saw’ 3 a 
Heat F date ar sears Sear aT 
Both BAS WS Vals UHes Tet H Wo Tet atl 
SAT FT UH TY YR Hehe teas, aeershihraa 
aq : USAT (A), TAMATET (G), ASAT (T) BIR 


Gorilla 
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UIScaet (C) SN Saat Tet VES Ht wae a4 
Uh Rh TY H AUN H WT ess syst F 
fata stat o| USA ASAT H MT Yt ct 
@, AR TMS Ueda HF WA FST aa Zz 
sist Sera aT UH sie a sa we faerie 
at Swat F 20 set A aA wea fest aT 
Hh MT HA HAT al Went h faa H sent 
weap wort Ht (ada F seer Grea aw Yala) 
Rae AS tH) SerewT H feu, Aa (H) Stew 
aI Ht AGT S : A-G-G-C-AT-A-A-A-C-C-A-A- 
C-C-G-A-T-T-A. Sat ae UReor (G), Fas (C) 
ain sf vat & up Refers oer Yast (A) at 
ft sete oye H fou fats fest F steq—stet 
Ut Gets aren & fou we MM) H ars H aHs 
Bee HIT Ww F faenfiat sr, star fe faa 6 
% coin war @, sae sofa & Saw ae aT 
Bast HAT 


TES! AMIN AST Hl a H fou fated al aa 
Sat a Joa wee Bear Saw a sin fix 
Frost ster F at ws at) Tea saa 4 aI 
(IT HUH sas FAT H a ans) h a 
at Wisma FAS GA ae ant at sik We 


fp= 6 %is%j fDyi I sfufeZ xdjYyk Mhu, ds 


rliqdk,d_ fol kPMZ(BJ) } Kk fy; k x; k fp= 


aTant at dear (erat stay tt fear St Berar 
on) Fraret Te! arr Genet ar we afer A 
TEI Ta! Gent Yast Steqw aH oar aH hat aT 
aw fou geet Tar TAI 


Uh Ba (VS) + sett Gens at oi H ster 
at Arhd wea frat fae faa 7 F cota war Zi 


Gent Yost S sre wRada: ea fea ae 
ara & aa tad ? 

det fea 4, fare at xfer 4 seo aa 
ofeare fsa & ey A sah Hea at faenfetat 
at UA al Asad fear Tar wean sons w 


Human A G GCA 
Chimp ~g@6ce 
Gorilla AG G iaae 
Common pj g ck alc Gc 


Aa SAC Ft TOA HAT: 
Titcor sin faraist & caw a aa wah sified ager wRoTe a a: 
Chimp a @ G 


Aa a aa a HOR 
ee st ies « GA A 
15 FS, 5 FAS aM 


Human A G “ih AAA a: y 

Gorilla ~ GG aaa. {fo GAA a el call 
10 48,1 4 3s BPM 

fp= 7%, d fol KFRZ%h1 4}KkceRad vWkj dsfy, jak 
dkmi;k djrsgq fd; kx;kMhu, rUqkadhlehrk 
dk Lr Gr dj.k 


Human A G G 


Sat Ty st Wet Yast Hw WI Goa 
Feo F at F AAEM Ses Had sin sa TS 
So yarqar A yee aad fe wonfa H BT SA at 
FT HS sin Ha ged Ss: A HT UH aS wena 
+ ey fea a faa & ga 4 saat as wer 
faefid Sl YS el sfou Men Yast H Stew 
at Tet seats set — Aa, URteor, ate feast 
—% suo He ah we an fie Wat 
a Saat Ft WAT aa saat Ves Set 
@ afea dan at m1 wat afear use fees 
(BJ) are tan at 1e wegft Set feet 


afeat 1: ufafafs & chm feu me widen ar 


att steet at (BJ) afeart— 

ard stew a | aaraent | aaa 
Ton Hat TK al Gea STARK 
Frarsit sia 15 5 

UReor Saw 10 10 

aan yas Stare | warrant | saa 
a jon ea wT: | at Fer STANK 
qa Siva 10 10 

Frasit sia 12 8 

UReer Seu 17 3 


Sq spst Te He A sat at ae! faenfeat S wer 
fe d sa attest Ht Tet A aatt oat a 
uh on fire F tai ga a sas ae Z, wa 
amt oftacot F a teges HoT aed @? 


afer wt sik sare a weer A te feu a 
FOS FH SEA wR, aT a frais sik Weer 
at aeaht ar Gat we feenftat a seer ayet 
a ae uRaera at fe gicor ak fast & dts 
ware attat fiver 21 ces a am F alae fea 
Te stas cad ot fe Sarstedt at si afer A 
Arata UReoeit & yates A feast wet 
Te stant F en at gi ae a, dee am F 
sist & False Ber Yast H aT Yeo wet 
Tae TAMA wad @, sik feast aa aa sa 
WMS F PAT: cat a dat wa ond % TT 
Teo sk man wa & dt wet wre ae 
way at cata é aa fie faa 4 F cata wat 


o-« 


ga feaft at pet Soret det ST a UT He ae 
AAT SOT | 


Sa What Fak sas fad atest 4 ag we 
fae we fot 4 faeredt eq we aul oft 
ye Fa Gare Bt var Tar a fH “war Aa 
arnt & faafia eu é?” sear wera ate ot are 
wa om) df mar am few fata et sot ar aac 
ata gat a, a4 faenfefat & wer fe F sa sat at 
amt tam Fy aed eu Har F favsied few 
TW sitHst H STI Wy ent Farce 


area & Fipeat es fawent 

Fret sit srt aon & fara sat 2@ 
sa ufafats or erat ote frarhista ver att 
aH War aet sat atl we Ur faenftat + aa 
aaah F es Te H aw, ‘Atta’, 
afm fare’ aise at om gafers staan ar 
WaT Slt BU, FF WOM UI HUT TH He 
at after at at fe ama a faare aes at 
a Far @! Tee sae fou st ates Te tet 
fru t 3 ae f sik sa Har 4 faafsa se oe 
TAT H syST 1 wy fant ws) H AAS F, 
sa samo tad at som fot F nega 
frat oT Baa Mt: “St Feat Aare at deat 2 
ae ae @ f& aes wat a fara aed o ger 
@...” Fel sar favefia wea & flea Fa 
fou arrtt ara at sre sts fear a sik saa 
Font 4 mer a : “Ge sears so ae | a Ff 
ai Aa) aera ¢ feat we aren yaar a fanfare 
a a Sak Heme F Sua A am wad st 
ase O sad a oRada oem feu mm a” 

Ohryl HS GR WAH F SN BU La W AWK 
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Sead H Te At wan fe wea aN ga saw 
(faa 4) 4 afer fet ap at sa som & fou 
HS AR Fee TR shih AA aaa —ors A Har 
H feu ge do won: ‘fra faenflat, ame at 
ah we ae fate a aad a at aa act 2 
f& 3 Wa http:/www.pbs.org/wgbh/evolution/ 
library/11/2/quicktime/e_s 5 100.htmI” aifeat 
Ce SS! FF Cad F fou svat frase asa a 
fas wa wet em flect war A fer mm 
aia at faar 4 few aR wT amt aa wad 
é fe ae mel HET Ade Aa 2 fe AM a 
faare at & een 2?’ Far saa Fae ae Ad 
eon fe fare at ipa FU aR Aa FA TT, 
ates wa Frost / Reet ama h wr A feefaa at 
Tar? Far say farsa Ges H sen We Wa Tay 
at Gad €1 ae TA He A sa WH Fat wT” 


wa Ft difsat & aac F He sin Ute 
an Fat oR ang! ae frenffat + wes wea 
fru me sat gam a at qect SS WAT H 
Galas qu fat a vega feat a Te aS BAH 
sa suhie sas ot ofan a aet Soret faa axa 
f ot amet, faifsat atk weet & frame & 
les Uh HH TT et GHA AW 


HO Promax Ge UH SisrH afafats atsa ee eat 
aafte saa Hue eu fare at wae at aS 
SM aet WS staaonsit HT was fear ste UH 
— Rh We Sar ase faorn, Sead Four 
wrath sats samo sr same fear ak 
ford feenfefat at weet a SSM, Wea He 
HY GoM Vall UH seats H BT A Wer at sa 
Taft Fr Sa A feu ws AI VANISH Bik 
POIs ATIF TTI 
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